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I mm 1 ] isiiiicgeis? tit^m i mm 2 (o^mm 

x/mmm'^i. mmmiziimmicomwi 

mtcomMm^iiimizm tx mimtcom^j: o^a-^*^"^ 

151215 1 <m%M(nm^2<mwm^iff^wmz 
^^^^Kt::m^^z^'mhm.<nmt. mm.2(r> 
wm(r)^mzmwL^i\.fzm.(m%t -kWi-kh^h 
fc (c J: 0 . friBss 1 m%2(rmm<rimwkm. 
■^n-m^miHzm\-fhf::^<r)x y ^^n^rnxx 

[0001] 
[0002] 

tHI9A*>'5fetJS^ t^cWgfWS - 2 4 0 4 91 ^^Ifitc 
-b^-fW. |5]ttt:ieiS§fL?tlglSt/m2^0iHlKm$r h 

- 3 yA- sr•/^ L r ii^s-t 1. i: 1 1 , ^mttt'fi.o 
mi^zmnnzmxfhm^^L. mmmmzM. 

\.z:3A}V%:tim^. ^(r)nA}V<n^yyy'?vx\,zm^ 

(cjiffl-r s^^tc , t$ 1 ai^is 2 <ois]iK!tt<7)fflstiii<5^5 

fd)b(r)Xh.-vf^^ h)V9-^y^n\<zm^Lxut, t^iy 
sxb 7A-{i, ---n(r>^mi(r>wmm\,zm^^ixtz 



[0004] 

^t:»><nmijmi>z-mimb . :^xx v -yn-t ltoa 
[0005] *5%Ha{±, zcoxo ^^^*oJ^^g*^'w-rs 

[0006] 

t:. isi«ifcieia$*i.Jtiiisv^^2c7)i5iiig«! 

ittixuzmm^t. fms-tm^mbm^j:*)^ 
mizm'^^'^xh)i'i'^mtii-tiJ:di,z^j:r>x}5 0. mm 
m 1 <7)m^m<7)msSM 2 ffi^mimmmmmizm^ 

mcot^mi,zmf&^ti-^zmw<^m^b ^^i^-^h-^t^zt 
t i 0 . miEm 1 mm2<r)mmm<nm^mi&m 
Mns.mm[Hi,zmmtirzib(7ix h -j^^m&ix^^i 
h;i^^-bytfct5v^-c. msmmzmr/^m(om. 

[ 0 0 0 7 ] i OM* t < {i, ffi 1 <^'s\m&comijmz 

mr/mmf&^tifzmt . m i <r>mWim<7ix h -y a- 
(ofzisbcoGim^mfiL^ iifzu^ t a . $m mr/m 

[0 0081 -euT. mwmimzmjf-mbmtiCi^ 
b ki. -mm'^^^zi. 0 lam* tj^is-r s b amt 

<r>m&i,z^^x'^i>. ifz. B?iem2<?5iii«KWoiijien 
nm^m^-tmcommmmiz. mumzmvim 
^(^muifiimb, mij\^i,zmmLfzmiimb , srfM 

^ix^'tii,zm^'fimm<r>m&^:mmL. msm^m 
izms^i^-th i t J: 0 . ms.mmtcomi 
m2mmmiizm-&mmm±L. mmmm 
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[00 091 $A>fc, mioiHHEtttcjgfig$nsw:frifli 

"jf^^m.mz-^i?^Xi^ih.^h^i,ttUz. m2cr) 

mm(DWjmzm^im^'^^h c: 1 1 j: 0 nnu 

mt<r>m.imhm.^ixhXoi,ztj:h. z.mznL. 
¥mmi:%2<r)mm\.ziix-tti^-^M^x'\t. m 

\<rimmkbw.2(r)mmb^Wi?f-'^h^itzmz. mi 

tt2:S^2coiaetttci±AU^:(tix(f^rf.-r, fflilS*^' 
[00 10] 

izmm vtz t ot'j> 0 , El 1 immk<^^m7n-tmm 
mmx'hh. 

[0 0 11] 5fe-r. flIfigSrfjiHJ-rs t , ±BjAr>^'y/ 

1 Aai/fTifli^N^i^'^-^'i Bt^h^jihJ^'O'jyyimz 

(i. h-x3l^A'-4S::frLT3l^$it/cA:>jflii2St^ 

a!^)W3*^ ttS5a, 5bSI/5cCJ:-5T[l]tegS 
\,Z%mtlX\^h, CilA,A^)fl2. iii:^]«3&t/h- 

-4 oiffiWiA:*]!* 2 rt(c?3g< A 0 2>^Jt"{aM^ct5V^ 
T f oA:'jl4 2 ^x-ciiilE:^rr6]ii-#:t ^-7 

xry^y^-^^tixm.ii^^z-wt*£'iX\,^h. A 
. {ooi2^^Lx. xi)m2ff)mmz\i,m^i,tc 

U Vi?"*^ -;i^*«lH]lE:friint::-i*lcffi *3 ftit^^^iTfc 

0. lil:»g«3c7)T«g|5Wit-:tytt3a*i-#; 
izm'&ttiX\,>X . trijJ-y|ifi{i5-y^'tt6(Ci«^fC 
V^S. ^iX^>t-5t>-tt3aaiA"5-y^'M6(S, ^$ncO 
9 <y ^' H f:;:jr ystXr T U >-^''^fi5:«-ri. i. 

rvyf^mmatix. m^^uj:^mtmzBm^ti 

[00 1.3] $4>tC, ai:'3llll3t{i, ^fLfc|S|!iCJ.O 



a.^mmi,zmfK^tifz'yt-A8 b ttm^ 

timSa. '^*-A8bS.t>''!7*-A*>f-;l/7?:^L 
•CJi};']W3WEji§ti.?.J;^tc=3roTfcO. mWt-:^' 

[00 14] -eLT. I11MWCA:'3«|2, a3:>3iMi3 

(iigasco;*) m/h-i^Byj^-4i:mizmuz^ 

mconwmx'h 1. h 2 tc^-t i 3 . xijm 2 «ai:ftM 

32Af)mfSL^1xX\>^X. Z(0:k^2AconMmiCjSi 

ifiixz tii^mti i 3 . m(r>mm 1 0 
[0015] Ep*>. mm 1 o(i. ©mx-M^ 

TifflgU*^', tB:'l«l30A^)«l2WmMIffltcll^$ix 
•cv^§. Aft:6<)tc<i. {t;Mili3agp<7)ia2fc{iS^i,:^ 

^04 ( a ) , ^ItXh-vg y/N'-4WP3fiig|5ttl 0 

m^ifzm^x-mmmx%m5i,zintxoi,z. m 
i:m3<r)X^m2immz{i. ±'im3Atm^$tix 

lit (::(7)MT(i. 4*) mmmni it. mmz^A 
f^uzmii\^mi2bi)m&^tix\<^i,. ^fc; 04 
(b)im {aXDAijjflis^mmx'h*). n(a)iin 
(h) (OB-Bmmm^zmti. ttz. ms (a) 
imib) <r>c-cmmmmi,zm'^th. 
[ 0 0 1 6 1 •?• tT . ^mi^m 1 1 (i. mnzmi^ 

iz^m^ ( 9 OJGE) :^^3 AOMJiSOTtjg 

1 o^m&uzmz^(r)nmmio(nt&^imwr^& 

ftiatfM^^l-CV^S, P3fgfSiP*tl 0<OF«?MIMfc 

l?iJT-{i, 4-p) ««1^(7)?;|gl 3*^m§h.TV^|,. 

^fi/i^iig 1 3o«si>m<ai(iai^i«i3<oi[t:^[6j 

«1 HcWjaSLTV^T. t«-5T, ^1 3(i:. SVHc^ 

ijmzmmmi9o&) mtix\'^h. ttz. mmi 3<o 
s^tj, $mm 1 1 co^$ t ^m&xhi . 
[00 17] -eLT. nmmiio^i^m3A\,zm^ 
■thmz\,i. ^(r)mmi3-^mn<^m \ \ \,z^^^h 
:iti,zi.^. ?mmio(^^i]m3\,zm-hm^(^ 

co&i^:^mi2i,ZT&m^it, ^cowiBx-nmrnt 

1 04igg?$:rtilllC*^L.46-Cig:^l*J^l 2t,Z-^^y^t^ 

oso. iii:fjm3i>zMt^Pimmiocr)mijifl\&. 
mii. mmi nz^i3tfiWc^tizti.zxm 
M^tL. iiiijm3izMtmmmioff)m:fjmw: 
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[00 18] tt:. tli:>]W3<0A^W2IB!lffi^Wi, h 
I.. XXXh-z^-^lAti. ll4ti¥*ffltH^$ii|,J:o 

iz, mmtimi^mmizwA.fm':>(7)\mi4At::H 

[00 19] -e-LT. ;^:^Xh-y>'n4fcm,Lt. A 

I,. 7r;^XK-yyN°l 5«S. ll2l;p|ffltIl^K$ixi.J:o 
ic, 3'Hgffi*iSS-(6li'MWc?gatJUcEo60d!ig51 5AS- 

^th+^m<mx'h-yx. #flgsi 5A(?)Mi^ri6i<7)fi 

{i. IH]gpl4Ac7)Mi::^|n]coliJ;Dt^T'h$<^r-:.Ti'> 

[0020]-:^. 1 o<7)mi.mziz&2A 

m 1 3 tj£v.|IiJ{C, 1 0 a . -, 10 a tffiffl;^^' 1 8 
[002 1] ZMZML, AM^2cr,±im2AI,Zl,i. 

mu[^nzm(/?>^mm 2 a m^mm^^tix\^^ 

X. m2a.coWLb. MlOa. 1 0 h cO^ti^ixcoM 

muimi<^j:^x\<^h. -euT, Ai}m2b\ii:hm3 

cob ^ ) (C. ^m2 aCOmiJ^ip'C^b ,miO a.C0Wi1} 
\^<P€^b(omm^9 0^b^j:lXol,zQ.S:l. «-)i2a 
comtf^'^'t'-b. Ml Ohcr,mif\^'ii'C^bcom&ffi^ 
mz90^b^j:^Xol,z{im-t^Xol,z^j:'>X^^h. 
[00 22] -PSO. A:']«2. ttJ:^I*ltl3. h-i^ay 

y'^-4mnmutiioim?i-:iLXi,mz. m2abm 

10 a, 1 Obtc^S>Sr0m^*^±a>c^i^C^:l>J:3 

ic, A^iiiii2 1 mm 1 0 ttfo<affi^i5-ti-^^To ^ t 
i}^'m^j:cox%itiK nmmioiiiii:hm3izm^^ 

tLlij(r>x%^. A:^W2at/="l±i^]tt3(4b-v3 yA' 
-4S:^tTJS-&?ni.tcOT'S)|./c*^, ^gScOliffiH 

[0023] Jfe-f , tl<l6h/U^'**«cOl^W4. A:Jj«l2 
CffM$fLfc^x;<h7A-i 5i:, ai:^tt3tcjfMSit 
Tt^XX h 'yvn 4 i: Ai+ilffiaT'ia;^^^:^^^!!. . 
*'?IHgP14A<04'*SSC£!iSPl 5A*5<ag^tf 

cr>X'hli}^(>. tXXhyJ-il dCO^fh^l SAcomu 
r&lffiS 2: A^Jfft 2 cr)#*|5{4coffiffl $•# t l^cOS* b 

I. ^xxh -/A- 1 4 «o#iagp 1 4 A<o^:firi6i{aa$:ai 

[00 24] ^ZX\ A:/l«i2lcraL--C{±. ;*c@g|52A 



5Aimm(.z-ik^-t^. ztuzMt. mm s mix 
«i, :Kim3Ammmiizm^^tiimmi i . 
-. 1 imui^&si. miAAimiz^'^ 

[00 2 5] $<?>t. mmi 0(CMLT«4. #.tl 
Oa,-, 10a. 10b,-, lOhCT)^-^^^ 

^'km.^m&th.u . i^^±x hn\,z\mi.z?]mm 

<^im^h^il,^£<X{,. #a2a, -, 2ai:. # 
JglOa, 10a. 10b, -. lObicOiSffiM 

=Srl.. 

[0026] -?-LT. -e^^io^efflM^^iilKc^l, 

T\ *IIS6<^^®T'{4. A:'l«l2tMt-C{4, «2a^ 
:^XX h v A- 1 5 Sr/^PallSittcJ; 0 A:>5W2 t-f*:tc}^ 
BK-fl.htttc. tii:<jfii3tcRILr<4. fSl IS-J^iS 

[00 27] S^>tC. A^Jtt2atm$ixSS2a^ 

at;^i**SS Lv^, f>IT', *l|]5fe<7)JF^.lt'«i:, 112 

mm^kZTiii-fiio^z. m2a<^)\m. w>Rum^\SL 
m.b.mi 5 Am±^cr)\m<omwL. mxfm\^&. 

StSr. -^^^X\^h, 0. «2a$-. i^m2 

Amxuts:<. xMncn^mztrm^cL. 

2ac7)®;SL/igP^i-eoraSrCia51 5 Afc LTVi^cot'J) 
I), mtl-ixff. A^)«l2iO::*s:@gS2Ai:. A:^«l2<7) 
flgpi 5A*>m$iX7t5feffla5ti4, CigPl 5A<7)K$ 
2A<omX'0hiS.<^j:'yX\.^hZbm\-^X 

li. ^(ommmmkii. me (a) t^-r^dtT-sa 

^O-^a J: dlc^oTt^l). C:(7)J:a{c^2atd!riSSl 
5A|Bl±racOD']a!t$:^^S-Wx(f, LT, ?S2 

am±mcom<om. ^m'^mm.b. mi 5 
A(:o«, «i^mm}^&Wib ij-mt^ xoiz^^.. 

[ 0 0 2 8 ] ^ LT . WT^iXtf, ^ 2 a i: Ci 
1 5 A 1 2: , J^^i{jt£7)-|HlC07VXXgt'|5lB#tJg 

2acO*I!c*>'f^Ji{fA*t\ flg?l 5A(7)«*iEgffl<7) 

J; 3^*i^a±, ±mcoxdm^im^t6zbi)^x' 
Ji-xxh-yA's-ru-xiigT-MjiL. -e 

h-yfzi. :*xx h •ynbm2 a btimxmx'mm^ti 
i>(Dx\ mKer>mxi^i:mb'rizbimmx'h'> 

tz. 

[0 0 29] HUcMoT. JiflA-^vyi/l Acortd 

;P2 0A, 2 0Btl<mn^'^htlt:^^t'y^mm^z^ 
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fit. 3-^/1.2 OA, 2 0B(iP3|gig|5«l OtlllWtC^ 
oTV^T, -:^rcon-<;l^2 0 Afi, HliSRW 1 0 O.^a 

oa. -. loammwzm^^mi.mtcoa 

>f;U2 0B{i:, RjSSmi OiO.^l Ob, -. 1 0 b*< 
[00 30] ZZX\ 3^;l/2 0A&t;!'2 0Bc7)3rHgB 
■fh. ^fc, 3'f;l^2 0Aay2 0B{±SiJ^C03-i?3 

otcj:-:>-c^i5ix-cv\i,*>', ^mmmmx'h&fz 

3>f/l/2OAIi{cov^Tco;^iK0f!-rs. 
[0031] BP*>. 117 ( a ) {±3-^' 3 0«»Tffl@. 

07 (b) {j:3-^'30i0iEfflllT-S)l.. 07 

(a) <i07 (h) coD-Dmmmmiizw^th. Ztl 

mi {a) . (b) t^tiaiC. 3-^'3 0{±. ;K 

h'ys HC^#f^-{t^>ii/i3^/l^2 0 AOJ-l-J^lB&tA'- 

IV2 0 A^7)fl!i:^cosffi^s^ mmm<^ o y^^m 3 0 
Bt. phm^^tix^^i. fUT. yy^OT3 0A 

c03>f;l.2 0A^05'HSlffi5:S3gB^^(i, Uy^OTBO 
B(Oi'|-jgHS:tS3J:3(c^-:>TV>f. CliltciO, 3 
>f ;U2 0 Ai^J'mffiatXMffifflW^**S3-:^ 3 0 1'^ 

[0032] titzl. V y^^ms 0 A(0 >j y^aifl3 
0 BSrSa^fB^tti, HocotJ^S 3 2 A. 3 2 BRt/ 

3 2Ci)K mMzw^m (OS o 1 2 omm) m 

fig$tLTV^|,. ^fc, #fl]X#3 2A-3 2C{i, 

v^T. -e<7)3*><?)-o<7)1jJ:5c|i3 2Alctt5*0atfJ:5 

U ViJ^gPff 3 0 B(^^'Hiiffi(:r5;?.f-7 ^m<r)T^m 
ft*^4>^:l.a-?«»a5«3 3*i|l£$ix-C^>^. -?-L 
-?-wSi^m#g|5W3 3<7)@:^riti]J'HiSr[6]<roc«±. 

rocoSi^ 2 0 a . 2 0 a*i$tffi(PJ&f5^r(6]J'l-ilt|i](t 
Til^$^^•Cia 0 > -*-cOS^-2 0 acoawtin )V 

2 0 Ai7)-:tr60fflSP{cJgig$ ix. fi!j:^osg^ 2 o a o» 

Jg(ffl{± 3 >f 2 0 AiOffiS-OSggPt^ S ilT I ^ S . 

[00 33] tfz. ^aJ^§3 2B^llX3 2C(i. 

3 2 A t iBl^STiiS) t¥.mz:ifih^T]X^3 2h, 
3 2 C tc**fE LT ffi^ ff.^$g|51^^(iiS(t f>il-C V V \ 
tJ!oT. 3 2 BSlIA'3 2C*»ffM$ixTV^|.gU^ 
Ji. a^)Vi\i\Ly3\<r)--UifiWi^LX\-^hZb\,z^j: 

[0 0 34] ^fc, •ro^#3 2A~3 2CcO«(i. * 
fl3X#3 2A~3 2Cc7)mt. «2a<0«tA^\ 1 

m\-(r>^jkmii^fz-^j:\^xo-^xm\Mz-th. im%^<^m 

m.<^^^. 3 2 A~3 2Cc7)18!({iEfflT\ «2 



[0035] ^tT, o^)V2omzn^^Lfzm<r)3 
-9 3 0{,mi\,z^sLtz{,cr,tnm<^m^X'h-^x. m 
#{±.01 i,z^ti. oiz. ij y^ms 0 B|S|±*>'Sg! 
J&?fiy^W3 3|Sl±*<a!5:SJ:3(c^#^ 

[ 0 0 3 6 ] S <i>tc. tf4*«0#igl^2 0 a<?)3tiig{±. 

A-^i/y/i 5:iffitT-fey9-y-x2 imzm-yxa 

0. 3^;^2 0Aa^>'2 0B^O#^ffigR(±, -eil<^#ffi^ 
2 0a$::f|-L.T. ^y^'r-X2lHzm'^tifzm. 
2 2\>Zim^tiX\^X. affi2 2±W±, 0^L^«,^t 

mmmi^mn<m^x-i.itc\-^fzih. tm\,zi,mm i 
^rv^*^ mn£±Minm'?-8 -240491 ^^igt^ 

A. 2 0Bi,zimtmmub. 3^/1.2 oAcogeiji 
3^i;:^]?:S«atA'^)i LTjui^ti.^ 1 gffi^jf ass 
3-fyi-2 0Biogeiji#jem:']2:S»awifL-r 
ai:»3-ti.ii2Si5E¥jfiii«si:. ^1, ^2mmmm 

<^tiii]cn^^m<^ixt!inti^m7yrt, mjry 

y^XV^y^)],i'a)iiiMzm^\>^XX1]m2R 

i/mm 1 0(omE^^iiL<oif\nm±^ § imw. 
i^m^mnm^(^m^wm txnf&mz^ 
^ix\>-^^tmhjvi'iiiitbihi\^^'mn.ut. V)^; 

fflsij h )V9 t^m.-th i 0 ^»«ffi$r«i)^- ^ 8 

[0037] mz. •i^mkm%<mmvmth. 
<r)fth)L. x-y]m2-m^-m3Uz\mnmAi^ 

W^. fifoT. A:J]tt2i:niia5Wl0t<59iafctffl 

[0038] XtT D y^^*^ -/l^5:t«l£ 

LTA:*]W2C[llte**s4t«,t, -?-<?5IhRS:^]«±, h- 

v3y/N'-4$-:l>LT!±5:)5l[63tifEa$iii.. 

% , a:*!!! 3 {:{±, mmmmm>mch'^v 9 

im3mz\t, V-iy^y)<~-Aifm.fih:it\,z^n 

x^-m3ifm.himmw%^'L. Khm2-mn 
mm\m\z{jimmtf^^\:.h, -?-l.t, ^mn 

[0039] A:'3tti2at^RfSia5« 1 omzmmwi^ 

±tlt. m2at. jglOa, -. 10a. 10b. 
•-, 1 0 b h<r)m.^j:'0^-^t'i'mncn^t^h^ift^ 
t.rilOa,-. 1 Oafcflll Ob, •". 10bt<7) 

10a,-. lOatcoa^rOft^t, S2atlgl0 
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b, iobt<oa^:0:R^fcJi. m^zmMz^ 

•[ 0 0 4 0 J f fio^a*, Afim2mmm i o m<r) 
mmmzsBtx. 3-Y/k20A<DiB^ vr^'^yx 

mmmmf]i^mHzm\^izmtti i o t^^ri. . j: 

r>X. n^)l20A. 2 0B<7)@ef^33ESm^)^Oll$:^)< 
XV-Tiz^-{tt^^ol<zKi:l. ^<7)-1jX\ iSS^tc 

mmTyri,z}i\\x^ry-t)i^tii, 
[0 04 1 ] ^L-T. ^-:^»mmt^cr)h)ii'mn.^ 
i}K mmTyr(r)iiiiM>zm':s\<^xnf:ih)V'?t:'$if). ^ 
-mmmK -tcomih/i-^i^iJi^&x/iK^^^zmt 
tz&mAi-m=f:-:$' 8 i,zmi^-t^ . -tit. mm'i: 
-^tc{±, mmkizm.ix^^^mh)Ui'<r>u\^m 

:k^^l,z!SttcmmM^m.L. i(D\slK;M'^':;t-M, 
8bRmt-2.:ix^->i-7i-iftXlii1jm3iZim^ 

I. 

[ 0 0 4 2 ] -e LT , :mmmmxn. mm s m 
mz. mm<omm iit. mifm 1 2 1 $r jgis 
I. mij\^m 1 1 i^znm^iFt 1 oco?^® 1 3 

Pimm 1 0 1 V > a w^4<7)M=5r^aiw^T'S) -5 t t , 

mmimcr)m-^Kc t'lzmm ixmiimmt^ j: a ^ 
ctt^v\ zcofzib. mmiocDinmsiizm- 

ix. ■?■i^*^^;^^7^^lli^i^^-i•t^^TtSlanrlgttSr*^i 

iziSMX'HcoX'hl. ioT. S^t4«;ii;*^^>iS»,Mi 

fittA^'i£:>s^miiiii5t^N-y-XT7 'J y^mm.m<^viv9 

[ 0 0 4 3 ] . *MficOJg®T'{i, ?»2 a^^lA'^fX 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely, 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention aims at reduction of a manufacturing cost especially about the torque sensor which 

detects the torque generated in a revolving shaft. 

[0002] 

[Description of the Prior Art] There are some which were indicated as this kind of a Prior art by JP,8-240491,A which 
these people proposed previously, for example. While the torque sensor indicated by this official report connects the 1st 
and 2nd revolving shafts arranged in the same axle through a torsion bar spring The cylinder member which consists of a 
conductive and nonmagnetic ingredient so that the peripheral face of said 1st revolving shaft may be surrounded Consider 
as one and the surrounded section of said 1st revolving shaft surrounded by said cylinder member at least is formed in 
said the 2nd revolving shaft and hand of cut with a magnetic material. The slot which extends in shaft orientations is 
formed in said surrounded section. To said cylinder member An aperture is formed, the phase pair of observations 
between said 1st revolving shaft so that lap condition with said slot may change according to a translocation A coil is 
arranged so that the part in which said aperture of said cylinder member was formed may be surrounded, torque is 
detected based on the inductance of the coil, highly precise torque detection can be performed with simple structure by 
this, and the effectiveness that the miniaturization of equipment is moreover also attained is acquired. 
[0003] Furthermore, when applying the above torque sensors to the torque sensor for the electric power-steering 
equipments of a car, it is required to regulate whenever [ angular strain / of the 1st and 2nd revolving shafts ] to 
predetermined include-angle within the limits, and the stopper for it is constituted in a torque sensor. This stopper is 
formed in the end face of the heights (male stopper) which project in the direction of a path formed in the edge outside 
peripheral surface of one revolving shaft, and the revolving shaft of another side, and can consist of said heights a little in 
a broad crevice (Metz Stoppa). 
[0004] 

[Problem(s) to be Solved by the Invention] To be sure, the above effectiveness can be done so if it is the conventional 
torque sensor indicated by the above-mentioned official report. However, since both the slot which extends in the shaft 
orientations for detecting torque to a revolving shaft in the case of the above torque sensors of a format, and the heights as 
a male stopper needed to be formed and these slots and heights were conventionally formed at the separate process, there 
was a trouble that a manufacturing cost increased. 

[0005] This invention is made paying attention to the technical problem which such a Prior art has and which should be 
solved, is the format which forms the slot which extends in a revolving shaft at shaft orientations, and the heights for a 
stopper, and aims at offering the torque sensor which can reduce a manufacturing cost. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while this invention connects the 1st and 
2nd revolving shafts arranged in the same axle through a torsion bar spring The cylinder member which surrounds the 
peripheral face of said 1st revolving shaft is made into one in said the 2nd revolving shaft and hand of cut. Two or more 
slots which extend in shaft orientations are formed in the surrounded section of said 1st revolving shaft surrounded by 
said cylinder member at least. An aperture is formed so that lap condition with said slot may change to said cylinder 
member according to a relative rotation location with said 1st revolving shaft. Two or more heights which project in the 
direction of a path which detected torque based on the lap condition of said aperture and said slot, and was formed in the 
peripheral face of said 2nd revolving-shaft side edge section of said 1st revolving shaft. By inserting in two or more 
crevices formed in the end face of said 2nd revolving shaft In the torque sensor which constitutes the stopper for 
regulating whenever [ angular strain / of said 1st and 2nd revolving shafts ] to predetermined include-angle within the 
limits, the number of the slot which extends in said shaft orientations, width of face and the hoop direction location, and 
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the number, the width efface and the hoop direction location of the crevice between said heights were made in agreement. 

[0007] Although the part in which the slot which extends in the shaft orientations of the 1st revolving shaft was formed 
more desirably, and the part in which the heights for the stopper of the 1st revolving shaft were formed do not care about 
that the height of the heights between the slots prolonged in shaft orientations and the heights for a stopper differs, they 
make the other cross-section configuration equal. 

[0008] And as for the slot which extends in said shaft orientations, and said heights, it is desirable to form in coincidence 
with one cold forging, then a processing man day decreases and it can contribute to reduction of a manufacturing cost. 
Two or more shaft-orientations slots which extend in shaft orientations, and the hoop direction slot which continued in the 
hoop direction are formed in the edge outside peripheral surface of the side which fixes said cylinder member of said 2nd 
revolving shaft. Moreover, to the inner skin of said cylinder member By forming two or more projections which fit into 
each of two or more of said shaft-orientations slots, and fitting said projection into said shaft-orientations slot It is 
desirable to prevent the relative displacement to the shaft orientations over said 2nd revolving shaft of said cylinder 
member by preventing the relative rotation to said 2nd revolving shaft of said cylinder member, and closing the part 
attached outside said hoop direction slot of said cylinder member. 

[0009] Furthermore, the slot which extends in the shaft orientations formed in the 1st revolving shaft, and the heights for 
stoppers are made to coincidence with one cold forging as mentioned above. And the thing for which immobilization in 
the 2nd revolving shaft of a cylinder member is made into the structure using the above shaft-orientations slots or a hoop 
direction slot While it is more desirable and combining the 1st revolving shaft and 2nd revolving shaft according to a 
stopper center valve position at the time of the assembly of each part material in this case If the hoop direction of a 
cylinder member is positioned by making the shaft-orientations slot of the 2nd revolving shaft carry out fitting of the 
projection, the assembly phase of a cylinder member and the 2nd revolving shaft will also come to be guaranteed. On the 
other hand, with a configuration which presses a cylinder member fit in the 2nd revolving shaft, performing phase 
doubling of the 1st revolving shaft and a cylinder member, after combining the 1st revolving shaft and 2nd revolving 
shaft, a cylinder member must be pressed fit in the 2nd revolving shaft, it is as complicated as an erector and it becomes 
the cause of a cost rise. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
Drawing A thru/or drawing^ are drawings showing the gestalt of 1 operation of this invention, the gestalt of this operation 
applies the torque sensor concerning this invention to the electric power-steering equipment of a car, and drawin g 1 is 
drawing of longitudinal section showing the important section of a steering system. 

[001 1] First, if a configuration is explained, in the housing 1 which consists of top housing lA and bottom housing IB, 
the input shaft 2 and output shaft 3 which were connected through the torsion bar spring 4 are supported by Bearing 5a, 
5b, and 5c free [ rotation ]. These input shafts 2, the output shaft 3, and the torsion bar spring 4 are arranged in the same 
axle, in the location which entered deeply in the input shaft 2, pin association is carried out at the input shaft 2, the upper 
limit side of a torsion bar spring 4 is united in the hand of cut, and spline association is carried out at an output shaft 3, 
and the lower limit side of a torsion bar spring 4 is united in the hand of cut. The input shaft 2 and the output shaft 3 are 
formed firom magnetic materials, such as iron. 

[0012] And the steering wheel is attached in the hand of cut at one through a universal joint, a steering shaft, etc. which 
are not illustrated in the upper limit section of an input shaft 2, and pinion shaft 3a is formed in the lower limit section of 
an output shaft 3 at one, and the pinion shaft has got into gear on the rack shaft 6. The control force generated when these 
pinions shaft 3a and the rack shaft 6 constitute a well-known rack-and-pinion type steering system and an operator steered 
[ therefore ] a steering wheel is transmitted to the steering wheel which is not illustrated through an input shaft 2, a torsion 
bar spring 4, an output shaft 3, and a rack-and-pinion type steering system. 

[0013] fiarthermore - an output shaft 3 - this and the same axle - and the worm gear 7 which rotates to one was attached 
outside, and warm 8b formed in the output-shaft 8a peripheral face of an electric motor 8 has geared with engagement 
section 7a made of the resin of this worm gear 7. Therefore, the turning effort of an electric motor 8 can give now the 
suitable steering auxiliary torque for an output shaft 3 by being transmitted to an output shaft 3 through output-shaft 8a, 
warm 8b, and a worm gear 7, and controlling suitably the tuming effort and the hand of cut of an electric motor 8. 
[0014] And as shown in drawing ? which is a perspective view in the condition of having disassembled the input shaft 2, 
the output shaft 3 (only edge), and the torsion bar spring 4 into the drawing 1 list at each **, the cylinder member 10 of 
closing in is arranged by the peripheral face of the part close to the output shaft 3 of an input shaft 2 so that major 
diameter 2 A of an input shaft 2 and the same axle may be formed, the peripheral face of this major diameter 2 A may be 
approached and this may be surrounded. 

[0015] That is, the cylinder member 10 is formed from a conductive and nonmagnetic ingredient (for example. 
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aluminum), and the lower limit section is being fixed to the input-shaft 2 side-edge section peripheral face of an output 
shaft 3, As shown in drawin g 5 which is a sectional view in the condition of having fixed drawin g 4 (a) which is the 
sectional view of drawing 3 and output-shaft 3 edge whose drawing_2 of output-shaft 3 edge is a perspective view from a 
different direction, the torsion bar spring 4, and the cylinder member 10, specifically Major diameter 3 A is formed in the 
input-shaft 2 side-edge section of an output shaft 3, and the shaft-orientations slot 1 1 on the plurality (this example 4) 
which extends in shaft orientations, and the hoop direction slot 12 which followed the hoop direction are formed in the 
peripheral face of that major diameter 3 A at it. In addition, drawing_4 (b) is the direction view Fig. of A of** (a), and ** 
(a) is equivalent to the B-B line sectional view of ** (b). Moreover, drawing 5 (a) is equivalent to the C-C line sectional 
view of** (b). 

[0016] And each shaft-orientations slot 1 1 of each other is left regular intervals (90 degrees) to a hoop direction, and it is 
formed over between the both ends of major diameter 3 A, and when the hoop direction slot 12 fixes the cylinder member 
10, it is formed in the neighborhood in which the edge of the cylinder member 10 is located. On the other hand, the 
projection 13 of the shape of a semi-sphere of plurality (this example four) is formed in the location watch for was kept 
from that lower limit section a little to the inner skin of the cylinder member 10. The number and the formation location 
of these projections 13 support the shaft-orientations slot 11 of an output shaft 3, therefore it is mutually separated from 
the projection 13 regular intervals (90 degrees) to the hoop direction. Moreover, the height of projection 13 is comparable 
as the depth of the shaft-orientations slot 11. 

[0017] And in case the cylinder member 10 is fixed to major diameter 3 A, position the hoop direction to the output shaft 3 
of the cylinder member 10, and push in the cylinder member 10, the edge is made to approach the hoop direction slot 12, 
and cylinder member 10 edge is made to eat away inside in total in the condition in the hoop direction slot 12 by making 
the shaft-orientations slot 1 1 carry out fitting of the projection 13. That is, the hoop direction location of the cylinder 
member 10 to an output shaft 3 is fixed when projection 13 fits into the shaft-orientations slot 11, and the shaft- 
orientations location of the cylinder member 10 to an output shaft 3 is being fixed when the edge eats into the hoop 
direction slot 12. 

[0018] Moreover, while spline hole 3B for spline association with a torsion bar spring 4 is formed in the same axle at the 
input-shaft 2 side-edge section of an output shaft 3, Metz Stoppa 14 is formed in the end-face side inner skin of the spline 
hole 3B, Metz Stoppa 14 is the hole of the cross-joint form where it has four crevice 14A to which inner skin was dented 
on the direction outside of a path, as illustrated by drawin g 4 at a detail. 

[0019] And the male stopper 15 is formed in the edge of an input shaft 2 corresponding to Metz Stoppa 14. A peripheral 
face is the shaft of the cross-joint form where it has four heights 15A projected on the direction outside of a path, the 
width of face of the hoop direction of each heights 15 A is small a little rather than the width of face of the hoop direction 
of crevice 14A, and, thereby, the male stopper 15 regulates the relative rotation between an input shaft 2 and an output 
shaft 3 in the predetermined include-angle range (about **5 times) so that it may be illustrated by drawing_2 at a detail. 
[0020] On the other hand, two or more aperture 10a of the rectangle which carried out regular-intervals isolation is formed 
in a hoop direction at a side far from projection 13, and two or more aperture 10b of the rectangle which carried out 
regular-intervals isolation is formed in the hoop direction at the part which surroimds major diameter 2 A after the 
assembly of the cylinder member 10 so that Apertures 10a, 10a and a phase may shift to the side near projection 13 180 
degrees. 

[0021] On the other hand, two or more slot 2a prolonged in shaft orientations is formed at equal intervals, and the number 
of slot 2a and each number of Apertures 10a and 10b are equal at major diameter 2 A of an input shaft 2. And when 
relative rotation has not arisen between the input shaft 2 and the output shaft 3, it is located so that the phase of the 
crosswise core of each slot 2a and the crosswise core of aperture 10a may become 90 degrees (when steering torque is 
zero), and it is located so that the phase of the crosswise core of each slot 2a and the crosswise core of aperture 10b may 
become 90 degrees to hard flow. 

[0022] That is, although it is required to perform phase doubling of an input shaft 2 and the cylinder member 10 so that 
the lap condition of slot 2a and Apertures 10a and 10b may be as mentioned above in case an input shaft 2, an output shaft 
3, a torsion bar spring 4, and the cylinder member 10 are assembled It is fixed to an output shaft 3, and since an input 
shaft 2 and an output shaft 3 are what is combined through a torsion bar spring 4, the cylinder member 10 determines the 
phase relation of each part as follows. 

[0023] First, the male stopper 15 formed in the input shaft 2 when steering torque was zero, Metz Stoppa 14 formed in the 
output shaft 3 is put together in a center valve position. That is, since heights 15A should just be located in the center 
section of crevice 14A Make the hoop direction location of each heights 15A of the male stopper 15 into the criteria at the 
time of considering the phase like each part of an input shaft 2, and let the hoop direction location of each crevice 14A of 
Metz Stoppa 14 be the criteria at the time of considering the phase like each part of an output shaft 3. 
[0024] Then, about an input shaft 2, the hoop direction location of the slots 2a, 2a formed in major diameter 2 A is 
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determined on the basis of heights 15 A. On the other hand, about an output shaft 3, the hoop direction location of the 
shaft-orientations slots 11,—, 11 formed in the peripheral face of major diameter 3 A is determined on the basis of crevice 
14A. 

[0025] Furthermore, about the cylinder member 10, each apertures 10a, 10a and the hoop direction location of 10b, 
10b are determined on the basis of projection 13. Thus, even if it will not carry out phase doubling of a cylinder member 
especially in case it assembles if the hoop direction location like each part is determined, the phase relation between each 
apertures 10a, 10a, and 10b, --, 10b is as mentioned above by performing neutral doubling of a stopper. [ each slots 2a, 
-, 2a, and ] 

[0026] And in order to obtain such phase relation certainly, the process tolerance of each part is very important. So, with 
the gestah of this operation, while forming slot 2a and the male stopper 15 in an input shaft 2 and one with cold forging 
about an input shaft 2, about the output shaft 3, it is supposed that a slot 1 1 is formed in an output shaft 3 and one with 
cold forging. 

[0027] Furthermore, as for slot 2a formed in input-shaft 2a, or the male stopper 15, it is desirable to make to coincidence 
with one cold forging. Then, as shown in drawing 2 and drawing 6 , the number of slot 2a, width of face and the hoop 
direction location, and the number, the width of face and the hoop direction location of the crevice between heights 15 A 
are made in agreement with the gestalt of this operation. That is, between the parts into which slot 2a was extended even 
at the tip of not only major diameter 2A but the input shaft 2, and the slot 2a extended it is set to heights 15A. If it puts in 
another way and the point in which major diameter 2 A of an input shaft 2 and heights 15A of an input shaft 2 were 
formed will remove that the height of heights 15 A has become lower than the height of major diameter 2A, the cross- 
section configurations overlap exactly, as shown in dra^ying 6 (a). Thus, if slot 2a and the crevice between heights 15A 
are adjusted, it comes to be in agreement also with the number of the heights between slot 2a, width of face and a hoop 
direction location, and the number of heights 15 A, width of face and a hoop direction location as a result. 
[0028] And if it is this configuration, slot 2a and heights 15 A can be formed in coincidence at 1 time of the press process 
of cold forging, and cost reduction will be planned. Incidentally, by eight, when the number of heights 15A is four pieces, 
the number of slot 2a Since a configuration cannot be adjusted as mentioned above, manufacture a male stopper at press 1 
process, form slot 2a by rolling after that, and since it is setting right and manufacturing with a press fiirther after that The 
process of multiple times was required, and since a male stopper and slot 2a were manufactured at another process, it was 
difficult to make mutual phase gap into zero. 

[0029] It returns to drawin g 1 , and inside top housing 1 A, York 30 which consists of a magnetic material which supports 
the bobbin with which the coils 20A and 20B of the same specification were twisted to an inner circumference side is 
being fixed so that the cylinder member 10 may be surrounded. However, Coils 20 A and 20B are the cylinder member 10 
and the same axle, one coil 20A surrounds the part in which the apertures 10a, -, 10a of the cylinder member 10 were 
formed, and coil 20B of another side is surrounding the part in which the apertures 10b, 10b of the cylinder member 10 
were formed. 

[0030] Here, the peripheral face and both-ends side of Coils 20A and 20B are explained about the configuration of York 
30 of wrap iron. In addition, although Coils 20A and 20B are covered with separate York 30, since the configuration is 
equivalent, only the coil 20A side is explained. 

[003 1] That is, drawing J (a) is the sectional view of York 30, and drawing 7 (b) is the front view of York 30. In addition, 
drawin gJZ (a) is equivalent to D-D line sectional view of drawin g 7 (b). the peripheral face of coil 20A by which York 3o' 
was twisted around the bobbin 31 as shown in these drawing 7 (a) and (b), and one end face - the other-end side of ring 
member 30A of a wrap cross-section L typeface, and coil 20A - ring member 30B of a wrap cross-section rectangle - 
since - it is constituted. And in the peripheral face of coil 20A of ring member 30A, a wrap part also covers the peripheral 
face of ring member 30B, and, thereby, the peripheral face of coil 20A and the whole both-ends side are covered in York 
30. 

[0032] However, three notches 32A, 32B, and 32C are formed in the hoop direction at equal intervals (that is, 120-degree 
spacing) in ring member 30B of ring member 30A at the wrap part. In addition, each notches 32A-32C are formed in a 
dimension which laps with the peripheral face of coil 20A a little, and the terminal attachment component 33 which 
becomes the peripheral face of ring member 30B from nonconductors, such as plastics, is being fixed so that it may fit 
into one notch 32A of them. And two terminals 20a and 20a turn a tip side to the direction outside of a path, and are being 
fixed by the field it tums [ field ] to the direction outside of a path of the terminal attachment component 33, the end face 
side of one terminal 20a is connected to one edge of coil 20A, and the end face side of other-end child 20a is connected to 
the other-end section of coil 20 A. The both ends of coil 20A are pulled out to the exterior of York 30 by this 
configuration. 

[0033] Moreover, although notches 32B and 32C are notch 32A and this dimension, the terminal attachment component 
etc. is not prepared especially corresponding to these notches 32B and 32C. Therefore, some coil bobbins 31 will have 
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exposed the part in which notches 32B and 32C are formed. 

[0034] In addition, although the number of notches 32A-32C is three in total with the gestah of this operation, it 
determines that this will satisfy the number of slot 2a, and predetermined relation. Specifically, the number of notches 
32A-32C and the number of slot 2a make it relation which does not have any common divisors other than one. In the case 
of the gestalt of this operation, the number of notches 32A-32C is three pieces, and since the number of slot 2a is four 
pieces, the relation has been satisfied. 

[0035] And it is a configuration equivalent to what also showed York 30 of another side corresponding to coil 20B to 
drawing ? , and ring member 30B contacts and both are arranged in housing 1 in the condition of having compared so that 
terminal attachment component 33 comrades might lap, as shown in drawing 1 . 

[0036] Furthermore, a total of four tips of each terminal 20a penetrated housing 1, and it has resulted in the sensor case 
21, and each edge of Coils 20A and 20B is connected to the substrate 22 held in the sensor case 21 through each [ these ] 
terminal 20a, and the motor control circuit which is not illustrated is constituted on the substrate 22. Since the concrete 
configuration of a motor control circuit is not the summary of this invention, do not explain to a detail, but so that it may 
be indicated by above-mentioned JP,8-240491,A, for example The oscillation section which supplies the alternating 
current of predetermined frequency to Coils 20A and 20B, The 1st rectification smoothing circuit which rectifies and 
carries out smooth and outputs the self-induction electromotive force of coil 20A, The 2nd rectification smoothing circuit 
which rectifies and carries out smooth and outputs the self-induction electromotive force of coil 20B, The differential 
amplifier which amplifies and outputs the difference of the output of the 1st and 2nd rectification smoothing circuit, The 
noise rejection filter which removes a RF noise from the output of the differential amplifier, the output of a noise rejection 
filter - being based - relative rotation of an input shaft 2 and the cylinder member 10 - the direction and magnitude of a 
variafion rate - calculating - the result - for example, with the torque operation part which searches for the steering 
torque which multiplied by the predetermined proportionality constant and has been generated in the steering system The 
motorised section which supplies a drive current which the steering auxiliary torque which mitigates steering torque based 
on the result of an operation of torque operation part generates to an electric motor 8 can be had and constituted. 
[0037] Next, actuation of the gestalt of this operation is explained. Now, a steering system is in a rectilinear-propagation 
condition, and if steering torque shall be zero, relative rotation will not be produced between an input shaft 2 and an 
output shaft 3. Therefore, relative rotation is not produced between an input shaft 2 and the cylinder member 10. 
[0038] On the other hand, if a steering wheel is steered and turning effort arises in an input shaft 2, the turning effort will 
be transmitted to an output shaft 3 through a torsion bar spring 4. Since the drag force according to frictional force, such 
as frictional force between a steering wheel and a road surface and engagement of the gear of a rack-and-pinion type 
steering system, arises in an output shaft 3 at this time, the relative rotation which is in an output shaft 3 between an input 
shaft 2 and an output shaft 3 when a torsion bar spring 4 is twisted occurs, and relative rotation arises also between an 
input shaft 2 and the cylinder member 10. And the direction and amount of the relative rotation are decided according to 
the steering direction and the generated steering torque of a steering wheel. 

[0039] When relative rotation arises between an input shaft 2 and the cylinder member 10, slot 2a and Apertures 10a, 
10a, Since the lap condition with 10b, -, 10b changed from the original condition and has set up the phase relation 
between Slots 10a, -, 10a and Slots 10b, 10b as mentioned above. The lap condition of slot 2a and Apertures 10a, 
10a and the lap condition of slot 2a and Apertures 10b, ~, 10b change to hard flow mutually. 
[0040] Consequently, since the self-inductance of coil 20A and the self-inductance of coil 20B change to hard flow 
mutually according to the relative rotation between an input shaft 2 and the cylinder member 10, the self-induction 
electromotive force of these coils 20 A and 20B also comes to change to hard flow mutually. Therefore, if the difference of 
the self-induction electromotive force of Coils 20 A and 20B is searched for, the difference will come to change to a linear 
according to the direction and magnitude of steering torque. On the other hand, change of the self-inductance by 
temperature etc. is canceled in the differential amplifier in a motor control circuit. 

[0041] And the torque operation part in a motor control circuit searches for steering torque based on the output of the 
differential amplifier, and supplies the motorised section's drive current according to the direction and magnitude of the 
steering torque to an electric motor 8. Then, since the turning effort according to the direction and magnitude of steering 
torque which have been generated in the steering system occurs and the turning effort is transmitted to an output shaft 3 
through warm 8b and a worm gear 7, to an electric motor, it means that steering auxiliary torque was given to the output 
shaft 3, steering torque decreases, and an operator's burden is mitigated. 

[0042] And since form two or more shaft-orientations slots 1 1 and hoop direction slots 12 in the edge of an output shaft 3, 
the shaft-orientations slot 1 1 is made to carry out fitting of the projection 13 of the cylinder member 10 to it and the edge 
of the cylinder member 10 is made it to eat into the hoop direction slot 12 in total with the gestalt of this operation, 
Holding power seems to originate in the difference in a coefficient of thermal expansion etc., and not to decrease, even if 
it is between the members from which an ingredient called the iron output shaft 3 and the cylinder member 10 made from 
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aluminum differs. For this reason, the relative hoop direction location and shaft-orientations location to an output shaft 3 
of the cylinder member 10 shift from the original condition, and possibility that it will be contained in a torque detection 
value can be reduced sharply. Therefore, high dependability is very suitable as a required torque sensor for electromotive 
power-steering equipments from the point of safety. 

[0043] Moreover, with the gestalt of this operation, since the shaft-orientations slot 1 1 is formed in an output shaft 3 and 
one with cold forging while forming slot 2a and the male stopper 15 in an input shaft 2 and one with cold forging, there is 
also an advantage that phase doubling at the time of assembly is easy, and can contribute to reduction of a manufacturing 
cost, 

[0044] And in order to adjust the relation between slot 2a and heights 15A as mentioned above and to make these slot 2a 
and heights 15A to coincidence with one cold forging, there are a manufacturing cost of input-shaft 2 the very thing and 
an advantage that it can decrease sharply. Furthermore, if it is in the gestalt of this operation, while forming the notches 
32B and 32C other than notch 32A for taking out outside the terminal of York 30 which holds Coils 20A and 20B inside, 
and Coils 20A and 20B Since the formation location of these notches 32A-32C is mutually shifted by a unit of 120 
degrees to the hoop direction, impedance change of each coils 20A and 20B in accordance with the heterogeneity of the 
field of coil 20A produced by each notches 32A-32C and 20B inside decreases. 

[0045] Namely, although the impedance of Coils 20A and 20B changes with change of the lap condition of slot 2a and 
Apertures 10a and 10b as mentioned above with the gestalt of this operation Since the group of these slot 2a and 
Apertures 10a and 10b exists in four hoop directions, an impedance change unrelated to torque whenever an output shaft 3 
makes one revolution will appear as four waves with the heterogeneity of the magnetic flux of coil 20A by notch 32 A, and 
20B inside. 

[0046] However, it is generated also by notch 32B and an impedance change unrelated to the torque accompanying the 
heterogeneity of the magnetic flux of coil 20 A and 20B inside is produced also by notch 32C. For this reason, by selecting 
suitably the number and the formation location of these notches 32A-32C, an impedance change unrelated to the torque 
by each notches 32A-32C will suit in slight strength, or will be weakened mutually conversely. 

[0047] Temporarily, in York 30, since the combination of slot 2a and Apertures 10a and 10b exists in a hoop direction at 
four regular intervals supposing it forms only one notch of this dimension in the location which shifted 180 degrees from 
now on besides notch 32A, the impedance change by these two notches will be generated to the same timing. For this 
reason, impedance change will suit in slight strength mutually. 

[0048] On the other hand, if three notches 32A-32C are formed, since the combination of slot 2a and Apertures 10a and 
10b exists in a hoop direction like the gestalt of this operation at four regular intervals, For example, to the physical 
relationship of notch 32A and each slot 2a, as for the physical relationship of notch 32B and each slot 2a, only 2pi/3 will 
be in a phase, and, as for the physical relationship of delay, notch 32C, and each slot 2a, a phase will be only in 4pi/3. For 
this reason, since it comes to weaken an impedance change unrelated to the torque by each notches 32A-32C mutually, 
impedance change is sharply reduced as a result. 

[0049] Here, with the gestalt of this operation, an input shaft 2 is equivalent to the 1st revolving shaft, and an output shaft 
3 is equivalent to the 2nd revolving shaft. In addition, although the gestalt of the above-mentioned implementation 
explained the case where the torque sensor concerning this invention was applied to the electromotive power-steering 
equipment for cars, even if it is the torque sensor of other applications, naturally this invention is applicable [ it is not 
limited to this, and]. 
[0050] 

[Effect of the Invention] The number, the width of face, and the hoop direction location of the slot which extends in the 
shaft orientations prepared in the 1st revolving shaft in order to detect torque according to this invention as explained 
above. Since a stopper was constituted and the number, the width of face, and the hoop direction location of a crevice 
between the heights prepared in the 1 st revolving shaft were made in agreement, the slot and heights which are prolonged 
in these shaft orientations can be made to coincidence with one cold forging, and it is effective in the ability to reduce a 
manufacturing cost. 



[Translation done.] 



